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Description
Technical Field

[0001] The present disclosure relates to a technique
for searching points of interests along a route to be trav-
elled. This technique may be used in combination with
navigation devices or route planners.

Background

[0002] In connection with navigation or route planning,
the term "points of interest", or POls in short, refers to
locations that are of particular interest due to their serv-
ices, leisure offerings or tourist attractions. Examples for
POls are filling stations, pharmacies, cash dispensers,
vehicle repair shops, accommodations, museums, cine-
mas or other tourist attractions. Modern navigation de-
vices or route planners indicate POls along a route to be
travelled using different multimedia channels and multi-
media formats. For instance, POls may be output in form
of visual symbols, sorted POl lists, voice output and so
on.

[0003] Navigation devices may be configured to pro-
vide a continuous POI search along a route to be trav-
elled. The POI search is in this case based on search
areas or search corridors of predetermined sizes. One
problem associated with the use of search areas of fixed
size is that the number of found POls may vary consid-
erably from search to search depending on the POI dis-
tribution along the route. For instance, POl searches
along routes going through urban areas may result in
large numbers of found POls, whereas POl searches per-
formed along routes or route portions involving highways
or interconnecting roads between towns or cities may
only reveal a few POls.

[0004] Further, POl searches in areas of high POl den-
sity require a lot of processing resources and may un-
necessarily increase the search time. In order to save
processing resources and in order to further increase the
search performance, search algorithms may be provided
with an exit condition so that the search can automatically
be aborted. Such an exit condition may constitute the
exceeding of a predetermined threshold value for the
found number of POI hits. However, depending on the
search algorithm, the set of POls found before aborting
the POl search may notbe optimal with regard to distance
to the route or distance to a user position. Thus, POI
searchresults and POl search performance may strongly
depend from route to route.

[0005] In addition, when a route is used for navigation,
a POI search can be repeated regularly with different
sets of results (due to POls that have already been
passed disappearing from the search result, or due to
other POls appearing in the search result that were pre-
viously not found because of an exit condition, or due to
the route partially or completely changing because of traf-
fic, user deviation from the original route or user input).
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Due to the local character of POl distributions, the afore-
mentioned problems are likely to reoccur on subsequent
repetitions of the search if performed from a position ge-
ographically close to the original search.

Summary

[0006] Itis an object to provide a method and a device
for determining POls, which method and device avoid at
least one of the above mentioned or other disadvantages.
[0007] To achieve this object, a method of searching
points of interests, or POls, along a calculated route to
be travelled is provided, wherein the method comprises
the steps of: providing an initial search corridor of prede-
termined size, wherein the search corridor is indicative
of a geographic area covering at least a portion of the
route to be travelled; performing a POI search within the
provided search corridor; and adjusting the corridor size
for a subsequent POl search based on a number of POI
hits found during the POl search in the currently provided
search corridor.

[0008] The searching step as well as the adjusting step
may be iteratively repeated until the (resulting) number
of POI hits found within the iteratively adjusted corridor
size meets a predetermined acceptance criterion. For
this purpose, the current number of found POls may be
evaluated (or compared) against the acceptance criteri-
on after each iteration (e.g., after each corridor size ad-
justment and after the subsequent POl search performed
in the adjusted corridor size). The adjusting step may be
stopped as soon as the acceptance criterion is met,
whereas the POI searching step may continue (for in-
stance, for the purpose of performing a continuous POI
search or POI search update when travelling along the
route). In this context, the searching step may continue
on basis of the corridor size resulting from the last corridor
adjustment iteration step or on basis of a default corridor
size (that, for instance, may be used as starting corridor
size for performing the above described POI search).
[0009] Possible acceptance criteria may be that the
number of POI hits exceeds or falls below a predeter-
mined value or lies within a predetermined hitrange. The
hitrange may be defined by an upper and lower threshold
value. The predetermined value, the upper and/or the
lower threshold value may be individually pre-set by a
user for each calculated route. In addition, or alternatively
thereto, the predetermined value, the upper and/or the
lower threshold value may each assume a pre-deter-
mined (i.e., device or searching algorithm dependent)
default value.

[0010] The performed POI search (or POI search re-
sults) may be regularly updated. Regularly updating may
include that the POl search is repeatedly performed with-
in predetermined time intervals and/or route distances
while travelling along the (calculated) route. The prede-
termined time and/or distance intervals may assume de-
fault values specified by the used search algorithm or
values pre-set by the user. For each update event the
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POI searching step may be repeated at least once,
wherein the POI searching step may be performed on
updated search corridors related to the current route po-
sition of a user.

[0011] If POI search results are to be displayed to the
user and updated regularly while the route is used for
navigation, the searching step may continue to be itera-
tively repeated without the adjusting step as long as the
acceptance criterion is met. Since during an ongoing nav-
igation the route is continuously changing, the number
of found POls may be re-evaluated after each update
against the acceptance criterion, and the same corridor
size may be used for one or more (subsequent) POI
search updates as long as the number of found POls
meets the acceptance criterion. Once the acceptance
criterion may not be met any longer, the adjusting step
may be performed again. For this purpose, according to
one variant the adjusting step may be iteratively repeated
by performing one adjusting step per update event. In
other words, the corridor adjustment may be spread over
multiple update intervals by only performing one search-
ing step and one adjusting step per POI search update
in order to improve search performance. According to an
alternative variant, the POI searching step and corridor
adjusting step may be repeated many times for each POI
update event until the acceptance criterion for the found
number of POI hits is met.

[0012] The method may further comprise (e.g., contin-
uously) updating a route position and adjusting the pro-
vided search corridor to the updated route position. Ad-
justing the corridor to the route position may include that
the search corridor is shifted along the route such that
already travelled route portions may no longer be cov-
ered by the search corridor. The POI search or POI up-
date may then be performed on basis of the shifted cor-
ridor (having the same or an adjusted corridor size and/or
adjusted corridor shape with respect to a corridor under-
lying a previous POI search). For search performance
reasons corridor portions of the shifted corridor overlap-
ping with the previously provided corridor may be exclud-
ed from the new POl search.

[0013] The corridor size may be iteratively increased
when the number of POI hits found during a POI search
falls below a predetermined lower threshold. In such a
case, the corridor size may be dynamically enlarged until
the number of POI hits found in the enlarged corridor
exceeds a lower threshold. The corridor size may be it-
eratively decreased when the number of POI hits within
the corridor exceeds the upper threshold. In such a case,
the corridor size may be dynamically decreased until the
number of the found POI hits falls below a predetermined
upper threshold. In this context, dynamically increasing/
decreasing may mean that the corridor size is gradually
increased or decreased (e.g., in discrete steps or contin-
uously) during POI search.

[0014] The corridor size (and shape) may be adjusted
by adjusting atleast one of a corridor length and a corridor
width. Corridor length and corridor width may be adjusted
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at the same rate keeping constant the aspect ratio be-
tween both dimensions. Alternatively, corridor length and
corridor width may be adjusted at differentrates. Whether
the corridor length or corridor width or both is adjusted
may depend on the details of the atleast one route portion
or route (e.g., on route parameters indicative of road cat-
egories, junction categories, etc.) the corridor is covering.
Forinstance, in case the interesting route portion or route
involves far distance roads and/or highways, it may be
advantageous to provide a rectangular or tubular (i.e.,
potentially bent) corridor taking only POls into account
that are close to the route (e.g., located in the immediate
vicinity along the route). In such a case, when starting
from an initial corridor with predetermined size (e.g., pre-
determined aspect ratio between corridor length and cor-
ridor width) it may be advantageous to modify corridor
length and corridor width at different rates. For instance,
it may be advantageous to primarily modify the corridor
length. Alternatively, close to highway exits or in urban
areas it may be advantageous to adjust the corridor
length and corridor width with the same rate in order to
provide the user with POls of shortest distance to the
current user position.

[0015] Additionally, or alternatively thereto, the corri-
dor size may be adjusted in dependence of one or more
inputted POl search parameters, such as POl categories,
shortest POI distance and so on. For instance, when
searching for a filling station, it may be advantageous to
find a filling station in service that is located closest to
the current user position independent on the fact whether
the station is located along the route or a bit away from
the route so that the user has to leave the route for a
moment.

[0016] The corridor size may be adjusted in a contin-
uous way. "Continuous" may mean that the corridor
length and/or corridor width may be continuously varied,
forexample, between a (predetermined) lower and upper
limit. That means that the corridor width and corridor
length may assume any value between the predeter-
mined lower and upper limit. Alternatively thereto, the
corridor width and corridor length may be adjusted in dis-
crete steps. In such a case, a certain number of corridor
configurations having predefined corridor sizes may be
pre-stored in a database. The searching algorithm may
start the POI search on basis of a corridor configuration
having a median corridor size lying in-between the small-
est and largest pre-stored corridor configurations. De-
pending on the number of found POI hits the search al-
gorithm selects the next larger or smaller corridor from
the pre-stored corridor set.

[0017] Additionally, or alternatively, to the corridor size
adjustment the corridor shape may be adjusted during
POl search. In general, the corridor shape may (roughly)
follow the route shape. That is, the corridor may have a
shape (comprising, e.g., multiple separate corridor por-
tions) that substantially follows the route to be travelled.
In this context, the corridor may assume a polygon shape,
a tubular shape or a rectangular shape. The shape may
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be adjusted to the route configuration. For instance, at
route intersections, highway exits/ approaches the cor-
ridor may assume a circular shape, whereas for a longer
route portions between exits the corridor may have a tu-
bular shape.

[0018] The POI search within the corridor may further
be performed in dependence of selected POI search pa-
rameters. The POl search parameters may be used by
a search algorithm to filter certain POls, POI categories,
POI sub-categories, etc. from the whole stored POI set.
The POl search parameters may be selectable by a user.
[0019] The method may further comprise the steps of
sorting the POI hits found along the route in dependence
of given sorting criteria, and outputting the sorted POI
hits to the user. For this purpose, the search algorithm
may be further provided with a sorting algorithm capable
of sort found POI hits in dependence of given sorting
criteria. Such a sorting criterion may be outputting found
POls in an increasing order beginning with the POI of
shortest distance to a current user position. The sorting
algorithm may also be capable of deleting POls (for in-
stance from a displayed POI list) when the user has
passed POls. Further, the output of the sorted POls may
be performed visually and/or acoustically.

[0020] The present disclosure further provides a com-
puter programme product having programme code for
performing the method when the computer programme
product is executed on a computer means. For this pur-
pose, the computer programme product can be stored
on a computer readable recording medium.

[0021] Furthermore, the present disclosure provides a
device for searching points of interest, or POls, along a
calculated route to be travelled, comprising a determining
unit configured to provide a search corridor of predeter-
mined size, wherein the search corridor is indicative of a
geographic area covering at least a portion of the route
to be travelled, a searching unit configured to perform a
POI search within the provided search corridor, and an
adjusting unit configured to adjust the corridor size for a
subsequent POI search based on a number of POI hits
found during the POI search in the currently provided
search corridor.

[0022] Thedevice mayfurther comprise a position sen-
sor configured to provide current position data of a user
travelling along the route; a counting unit configured to
count a number of found POls within the search corridor
and to compare the count number with one or more
threshold values; and a database configured to store dig-
ital navigation data and POI data.

[0023] According to a further embodiment, the device
may comprise a communication unit configured to estab-
lish at least one of wireless and wired communication for
(e.g., navigation) data exchange. Via the communication
unit, navigation data (such as map data, route data, name
data, POI data etc.) can, for example, be regularly up-
dated.

[0024] Also provided is a navigation device comprising
the device configured as described herein.
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Brief Description of the Drawings

[0025] Further details, advantages and aspects of the
present disclosure described herein will now be de-
scribed with reference to the following drawings, wherein:

Fig. 1 illustrates a block diagram of a device accord-
ing to an embodiment of the present disclosure;

Fig. 2 illustrates a flow diagram of a method embod-
iment;

Fig. 3 illustrates a flow diagram of another method
embodiment;

Fig. 4 schematically illustrates a corridor adjustment
embodiment according to the present disclosure;

Fig. 5 schematically illustrates a further corridor ad-
justment embodiment of the present disclosure; and

Fig. 6 schematically illustrates a still further corridor
embodiment of the present disclosure.

Detailed Description

[0026] In the following description, for purposes of ex-
planation and not of limitation, specific details are set
forth, such as a specific device configuration in order to
provide a detailed understanding of the present disclo-
sure. It will be apparent to one skilled in the art that the
technique presented herein may be practiced in other
embodiments departing from these specific details.
[0027] Thoseskilledinthe artwill further recognize that
the methods, steps and functions explained herein may
be implemented using individual hardware circuitry, us-
ing software functioning in conjunction with a pro-
grammed microprocessor or a general purpose compu-
ter using one or more application specific integrated cir-
cuits (ASICs), one or more digital signal processors
(DSPs) and/or one or more field programmable gate ar-
rays (FPGAs). Itwill also be recognized that the methods,
steps and functions disclosed herein may be embodied
in a processor and a memory coupled to the processor,
wherein the memory stores one or more programs that
control the processor to form the steps discussed herein
when executed by the processor.

[0028] Fig. 1 shows in form of a block diagram an em-
bodiment of a device 100 configured to perform a POI
search along a calculated route. The device 100 com-
prises a core functionality 1000 that may be implement-
ed, for example, as a CPU (central processing unit) or
as a software module (SW module). The device 100 fur-
ther comprises at least one input unit 1010, a communi-
cation unit 1020, a database 1030, at least one position
sensor 1040, a determining unit 1050, a searching unit
1060, a counting unit 1070 as well as an adjusting unit
1080. The device further comprises an output unit 1090.
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[0029] The device 100 may be part of a navigation de-
vice integrated into a motor vehicle or realized as portable
device (e.g., as a personal navigation device, PND). It is
also conceivable that the device 100 or components
thereof are implemented, for example, in a smart phone,
a personal digital assistant (PDA) or in a computer with
route planning capabilities.

[0030] The input unit 1010 is configured to act as in-
terface between the device 100 and a user. It is config-
ured to allow at least one of acoustic, haptic and optic
inputs. For this purpose, the input unit 1010 may com-
prise atleast one of input keys, a stylus, voice recognition
means for recognizing speech inputs and means for de-
tecting touch inputs on a touchscreen.

[0031] The communication module 1020 is configured
to support at least one of wireless and wired communi-
cation with external devices, such as a navigation server,
other navigation devices like user terminals (smart-
phones, PDA, etc.) and so on. The communication mod-
ule may comprise at least one radio module (not shown
in Fig. 1) for supporting, for example, at least one of LTE,
UMTS and GPRS communication.

[0032] The database 1030 comprises navigation data
in the form of map data, routing data, POI data, as well
as other navigation data associated with enhanced nav-
igation services. In this context, "enhanced navigation
services" may comprise TMC services, digital terrain
models, orthoimages, full text search, speech data, 3D
data and so on. The navigation data are stored and or-
ganized within the database 1020 in form of data struc-
tures. The data structures may be relational data struc-
tures. The database 1020 may also comprise application
programs and/or program routines configured to perform
the method steps described below or as well other nav-
igation services, such as route calculation.

[0033] The at least one position sensor 1040 is config-
ured to provide position information of a user travelling
along a calculated route. The atleast one position sensor
1040 is configured to receive absolute position coordi-
nates from a positioning system, such as the Global Po-
sitioning System (GPS), Galileo or other systems. Alter-
natively, or additionally, the at least one position sensor
1040 may further comprise relative navigation sensors,
such as odometers and/or gyroscopes, in order to calcu-
late the position of the device 100 in case no absolute
position signal is available.

[0034] The output unit 1090 is configured to output at
least one of calculated routes, map display data associ-
ated with calculated routes, POl information, TMC infor-
mation and information associated with other enhanced
navigation services. The output unit may comprise at
least one of a display, touchscreen and acoustic output
means in order to provide acoustic or optic outputs or
combined optic and acoustic outputs.

[0035] Input unit 1010, communication unit 1020, da-
tabase 1030, position sensor 1040 as well as output unit
1090 are communicatively connected to the core-func-
tionality 1000. The core functionality 1000 manages the
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communication between the different units. Further, the
determining unit 1050, the searching unit 1060, the
counting 1070 as well as the adjusting unit 1080 are com-
municatively connected to the core functionality 1000.
The units may be implemented as independent means
or as part of the core functionality 1000 as indicated by
the dotted line box in Fig. 1.

[0036] The determining unit 1050 is configured to de-
termine a search corridor 12, 13, 14, 12’, 13’, 14’ asso-
ciated with a calculated route 10, 11 or portions thereof
to be travelled (see Figs 4 to 6). The determining unit
1050 may also be configured to calculate a route 10, 11
based on stored route data as well as stored or input
route parameters. Alternatively, the calculated route 10,
11 may be calculated separately in a different unit or re-
ceived via the communication module 1020 from a nav-
igation service node. In such a case, the route calculation
may be calculated by a server unit and only the POI
search on basis of a corridor configuration is performed
by the device 100. The search corridor 12, 13, 14, 12’,
13’, 14’ denotes a geographical area of certain shape
and size surrounding the calculated route 10, 11 (or por-
tions thereof). The search corridor 12, 13, 14, 12°, 13,
14’ provides a selected search area related to the route
configuration.

[0037] The searching unit 1060 is configured to per-
form a POI search within the corridors 12, 13, 14, 12’,
13’, 14’ provided by the determining unit 1050. The
searching unit scans over the search corridor 12, 13, 14,
12’, 13’ 14’ and selects all those POls of the pre-stored
POl set lying within the provided corridor 12, 13, 14, 12,
13’, 14’. Further, by inputting POl search parameters the
searching unit 1060 is configured to additionally filter
those POls within the search corridor 12, 13, 14, 12°, 13,
14’ which correspond to the search parameters.

[0038] The counting unit 1070 is configured to count
POI hits during a POI search. During POI search, the
POl hits are counted in real time. The counting unit 1070
is further configured to compare the number of POI hits
with one or more predetermined threshold values (e.g.,
an upper and a lower threshold) and provides the com-
paring result to the adjusting unit 1090. Counting unit
1070 and searching unit 1060 may be implemented as
a single unit.

[0039] The adjusting unit 1080 is configured to adjust
at least one of the corridor size and corridor shape on
basis of the counting result provided by the counting unit
1070. For this purpose, the adjusting unit 1080 is config-
ured to increase or decrease the corridor size and/or to
change the shape of the search corridor 12, 13, 14, 12’,
13’ 14’. The adjusting unit returns the adjusted corridor
configuration (e.g., modified corridor size and/or corridor
shape) to the searching unit 1060 for a subsequent POI
search.

[0040] With reference to the flow diagram represented
in Fig. 2 and the flow diagram represented in Fig. 3, meth-
od embodiments of the POI search in accordance with
the present disclosure will now be explained in more de-
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tail. The method is explained using the components of
device 100 represented in Fig. 1. It is evident that the
method can also be executed by devices configured in
another way.

[0041] In step S1, a desired route 10, 11 is calculated
on basis of pre-stored route and/or map data and route
parameters inputted by the user. Such route parameters
may comprise aroute starting point and a route end point.
They may also comprise intermediate stops as well as
information about road categories the routing algorithm
should preferably use for route calculation. On basis of
the route parameters and map data the determining unit
1050 calculates the route 10, 11. Alternatively, the route
10,11 is calculated elsewhere and then forwarded to the
determining unit 1050.

[0042] In subsequent step S2, the determining unit
1050 provides on basis of the calculated route and cur-
rent position information (as derived from position sensor
data provided by the at least one position sensor 1040)
an initial search corridor 12, 13, 14 covering at least a
portion of the calculated route 11, 12. The initial search
corridor 12, 13, 14 may be determined on basis of route
parameters and predetermined corridor parameters,
such as corridor length, corridor width and/or corridor
shape. In one embodiment, the initial corridor parameters
are selectable by a user. In such a case, the parameters
may be selectable for each route individually. In an alter-
native embodiment, the initial corridor configuration is
given by a default configuration (which may be the same
for each calculated route).

[0043] Alternatively, atleastone setof search corridors
having predetermined corridor configurations (i.e., pre-
determined corridor width, length and/or shape) is stored
in the database 1030 and retrieved by the determining
unit 1050. At the beginning of the POI search the deter-
mining unit 1050 may select an initial search corridor 12,
13, 14 with median corridor size from the pre- stored cor-
ridor set. The selection may depend on the route config-
uration. For instance, the corridor size and/or shape may
depend on whether the route includes intersections, ex-
its, approaches, highways and so on.

[0044] After determining the initial search corridor 12,
13, 14 a POl search is performed by the searching unit
1050 on basis of the determined corridor 12, 13, 14 in
subsequent step S3. For this purpose, the searching unit
1060 scans the search corridor 12, 13, 14, 12’, 13’, 14’
and extracts all POls out from the POI database that lie
within the selected search corridor 12, 13, 14, 12’, 13’,
14

[0045] During POI search the number of POI hits is
counted (step S4) by the counting unit 1070 and evalu-
ated. In detail, the counting unit 1070 first compares the
number of hits with an upper threshold T1 (step S5). This
comparing may be performed continuously during POI
search. It may be also performed after the corridor scan
is terminated and a full number of POI hits for the search
corridor 12, 13, 14, 12, 13’, 14’ have been found.
[0046] In case the number of POI hits exceeds the up-
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per threshold value T1, the counting unit 1070 signals
such an event to the adjusting unit 1080. Based on the
received counting information, the adjusting unit 1080
adjust the provided corridor 12, 13, 14, 12°, 13, 14’ by
decreasing its size (step S7). In case the found number
of POI hits does not exceed the upper threshold T1 the
counting unit 1070 checks whether the count number falls
below a lower threshold T2 (step S6). In case, the count-
ing unit 1070 evaluates that the found number falls below
the lower threshold T2, the counting unit 1070 signals
the adjusting unit 1080 to increase the corridor size. The
adjusting unit 1080 then adjust the provided corridor 12,
13, 14,12’, 13’, 14’ by increasing its size.

[0047] After adjusting (i.e., increasing or decreasing)
the corridor size, the adjusted corridor 12, 13, 14, 12’,
13’, 14’ is returned back to the searching unit 1060 (step
S8) in order to repeat the POI search on basis of the
adjusted corridor configuration. The POI search and the
corridor size adjustment are thereby iteratively repeated
until the number of found POI hits lies within a predeter-
mined hitrange (given by the upper and lower thresholds
T1, T2). Within a continuous POl search in which the POI
search is continuously updated along the route (at pre-
determined intervals) the iteration is thereby spread over
multiple intervals by performing only one searching step
and one adjusting step per interval.

[0048] In case the counting result lies within the lower
and upper threshold T1 and T2 (i.e., the number of found
POls lies within the desired hit range; left branch in Fig.
3) no corridor size adjustment is performed and a sub-
sequent POI search is performed in a search corridor
having the same corridor size (or corridor configuration)
as the currentor previous search corridor. In such a case,
the counting unit 1070 directly signals the searching unit
to use the same corridor size (configuration) for a sub-
sequent POI search (when providing a continuous POI
along the route, wherein the POI search is for example
continuously updated).

[0049] The lowerthreshold T2 may assume a minimum
hit value indicative of a minimum number of POI hits a
navigation device should provide to the user. The upper
threshold T1 may assume a value at least larger than the
lower threshold T2 and smaller than a POI hit termination
number used by the search algorithm for terminating a
POI search. Upper and lower threshold values may be
pre-set or selectable by the user. In an alternative em-
bodiment it is also conceivable that only one threshold
is used and that the POI search on adjusted corridors
12, 13, 14, 12, 13’, 14’ is repeated until the found POI
number approximates the threshold value.

[0050] In the following exemplary adjustments of the
corridor configurations are discussed in more detail with
the embodiments shown in Figs. 4 to 6.

[0051] Figs. 4a/4b show a portion of a route (thick solid
line) as well as corridor configurations (dashed line)
around the route portion. Further, POls along or in the
vicinity of the route 10 are symbolized by open squares.
In Figs. 4a/4b a "tubular" corridor configuration is shown
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following the shape of the route portion. As it can be easily
seen from Fig. 4a, only a few POls are available within
the given search corridor 12 and, therefore, only a small
number of POI hits is expected to be found by the search-
ing unit 1060. In order to find more POls along the route
10, the adjusting unit 1080 dynamically increases the cor-
ridor size. Increasing the corridor size in this context
means to increase the corridor width as well as the cor-
ridor length. As can be seenin Fig. 4b, substantially more
POls are covered by the increased corridor 12’ including
POls along the route 10 as well as POls lying further
away from the route 10 to be travelled.

[0052] The reverse case is shown in Figs. 5a and 5b.
In this case, the initial corridor 13 comprises a lot of POls
so that the adjusting unit 1080 dynamically corrects the
corridor size by decreasing the corridor width and corridor
length until the POI hit number assumes a desired value
or lies within the predetermined hit range. While in Fig.
5a many POls are found within the corresponding corri-
dor 13, the number of POls found in the adjusted corridor
13’ in Fig. 5b is considerable decreased.

[0053] For both adjustments, i.e., for corridor size de-
creasing and corridor size increasing, the present tech-
niqgue may implement at least one of the following two
approaches, namely a discrete and continuous adjust-
ment approach. Continuous in this context means that
corridor width and length can assume any value between
a (predetermined or selectable) lower and upper limit so
that the corridor size is continuously changed by the ad-
justing unit 1080. The advantage of such a continuous
approach is that due to the continuous size adjustment
the number of found POI hits can more easily be tuned
to a desired number of results. On the other hand a con-
tinuous adjustment requires higher processing capabili-
ties and therefore itrequest higher processing resources.
[0054] When using or implementing the discrete ap-
proach the corridor configuration is predefined and at
least one set of corridors having different corridor con-
figurations (e.g., different corridor sizes) are pre-stored.
In such a case the determining unit 1050 selects an initial
corridor from the at least one pre-stored corridor set hav-
ing a medium size lying in between the shortest and nar-
rowest corridor on the one hand and the longest and wid-
est corridor on the other hand. Depending on the number
of search results the adjusting unit 1080 may use the
same corridor configuration for a next search, for in-
stance, after a position update is carried out, or it selects
a neighbouring corridor configurations, that is, a corridor
having a lower corridor width and corridor length in case
too many POls are counted or a corridor having a higher
corridor width and corridor length in case only a few POls
are initially found. The advantage of such a discrete ap-
proach is that less computing resources are required and
a good search performance is still kept in urban areas
as well as outside thereof. On the other hand the discrete
approach will have a wider variance in POl result counts.
[0055] Fig. 6a and Fig. 6b show a further embodiment
of adynamic corridor adjustment. The corridor comprises
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two (or more, not shown) disconnected (or connected,
not shown) corridor portions in the form of circular areas
14, 14’. In the exemplary case of circular areas as shown
in Figs. 6a and 6b, the corridor width is given by the radius
of the circular area and the corridor length is given by the
distance between both circles (between the center of the
circles). Further, the circles are arranged to cover road
exits (or intersections) so that only POls in the vicinity of
road exits are taken into account. POls along the route
11 that lie between neighbouring exits remain unconsid-
ered during POI search. Such a corridor configuration
may be advantageous for routes involving far distance
roads or highways, since POls in the vicinity of the high-
way but far away from highway exits may be of little in-
terest for a user.

[0056] As shown in Figs. 6a and 6b, the dynamic cor-
ridor correction comprises adjusting both circular areas,
wherein both circular areas are increased. It may be also
conceivable that both circular areas are adjusted individ-
ually from each other (for instance, by adjusting only one
circle while keeping the other constant, or by increasing
one circle while decreasing the other one). In this context,
itis also clear that the present embodiment is not limited
to two circular (or non-circular, not shown) areas. It is
also conceivable that the corridor configuration may com-
prise disconnected search areas with any geometrical
shape covering more than two consecutive exits.
[0057] In sum, the technique described herein pro-
vides the user with only those POls, which are closely
associated with a selected route and which are easily
accessible by the user. Thus the described technique
considerably improves the POI search along routes by
simultaneously keeping high the search performance.
[0058] While the currentinvention has been described
in relation to its preferred embodiments, it is to be under-
stood that this disclosure is for illustrative purposes only.
Accordingly, it is intended that the invention be limited
only by the scope of the claims appended hereto.

Claims

1. A method of searching points of interest, or POls,
along a calculated route (10, 11) to be travelled, the
method comprising the steps of:

- providing an initial search corridor (12, 13, 14)
of predetermined size, wherein the search cor-
ridor (12, 13, 14, 12’, 13’, 14’) is indicative of a
geographic area covering at least a portion of
the route to be travelled;

- performing a POl search within the provided
search corridor (12, 13, 14, 12’, 13’, 14°); and

- adjusting the corridor size for a subsequent
POl search based on a number of POI hits found
during the POI search in the currently provided
search corridor (12, 13, 14, 12’, 13’, 14).



10.

1.

12.

13.
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The method according to claim 1, wherein the ad-
justing step and the POl searching step are iterative-
ly repeated until the number of POI hits found within
the iteratively adjusted corridor size meets an ac-
ceptance criterion.

The method according to any one of the preceding
claims, further comprising regularly updating the POI
search, wherein for each POl update the POl search
performing step is repeated at least once.

The method according to claim 3, wherein the ad-
justing step is iteratively repeated by performing one
adjusting step per POI update event.

The method according to any one of the preceding
claims, further comprising updating a route position,
and adjusting the search corridor to the updated
route position.

The method according to any one of the preceding
claims, wherein the adjusting step comprises itera-
tively increasing the corridor size when the number
of found POI hits falls below a predetermined lower
threshold.

The method according to any one of the preceding
claims, wherein the adjusting step comprises itera-
tively decreasing the corridor size when the number
of found POI hits exceeds a predetermined upper
threshold.

The method according to any one of the preceding
claims, wherein adjusting the corridor size compris-
es adjusting at least one of a corridor length and a
corridor width.

The method according to any one of the preceding
claims, wherein the corridor size is adjustedin a con-
tinuous manner.

The method according to any one of claims 1 to 7,
wherein the corridor size is adjusted in discrete steps
using pre-stored corridor configurations associated
with predetermined corridor sizes.

The method according to any one of the preceding
claims, further comprising adjusting a shape of the
search corridor for a subsequent POl search.

The method according to any one of the preceding
claims, wherein the POI search within the search
corridor (12, 13, 14, 12°, 13’, 14’) is performed in
dependence of selected POl parameters.

The method according to any one of the preceding
claims, wherein the search corridor has a shape that
substantially follows the route or route portion to be
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14.

15.

16.

17.

18.

travelled.

A computer program product having program code
for performing the method according to at least one
of the preceding claims when the computer program
product is executed on a computer means.

The computer program product according to claim
14, which is stored on a computer-readable record-
ing medium.

A device (100) for searching points of interests, or
POls, along a calculated route (10, 11) to be trav-
elled, comprising:

- adetermining unit (1050) configured to provide
a search corridor (12, 13, 14, 12°, 13’ 14’) of pre-
determined size, wherein the search corridor
(12, 13, 14,12, 13’, 14’) is indicative of a geo-
graphic area covering at least a portion of the
route (10, 11) to be travelled;

- a searching unit (1060) configured to perform
a POl search within the provided search corridor
(12,13, 14, 12’, 13, 14’); and

- an adjusting unit (1080) configured to adjust
the corridor size for a subsequent POl search
based on a number of POI hits found during the
POl search in the currently provided search cor-
ridor (12, 13, 14,12, 13’, 14’).

The device (100) according to claim 16 further com-
prising:

- a position sensor (1040), configured to provide
current position data of a user travelling along
the route (10, 11);

- a counting unit (1070) configured to count the
number of found POls within the corridor and to
compare the count number with at least one
threshold; and

- a database (1030) configured to store digital
navigation data.

A navigation device comprising the device (100) of
claim 16 or 17.



EP 2 642 249 A1

060T 3un IndinQ

080T 3un bunsnipy f«—»
ﬁ 0007
00T 3un BuRuNo) [«—» 3INPO-MS
| 0
» 0901 u_c:‘,m:_cemmm > D
0SOT 3un BuLILWLIBIBG |e—>
1114+ 1

00T J0Suas UonIsOd

0£0T =@seqejeqg

07071 Jun uonedunWwWo)

0107 3un indug

00T 201A2Q




EP 2 642 249 A1

4aJeas 10d Juanbasgns e 10j JopLLI0D pajsnipe ay) buiuiniay :8S

JINsaJ uosuiedwod ayy uo paseq azis JopuJ0d 3yl bunsnipy :/S

ZL 3NjeA PIoYSaJy) JoMO| B UIm SIIY 104 40 Jaquinu ay3 buedwo) 195

h

11 anjea pjoysasyy Jaddn ue yam sy 10d 40 1aquinu ay) bupedwo) :6S

SIY 10d Jo Joquinu ayy bununo) S

JOPLLIOD U24e3s 3y} UIyIM Uo.eas [0d e Bulwiopad €S

y

JOpI110D U2Jeas e Yjm 33n0J palejnajed ayy buipinold :zs

pajjaAesy aq 03 aano. e bugejnoed 1S

¢ ‘b4

10



EP 2 642 249 A1

37IS JOPLLIOD
Buiseanu] Z1>(I0dN
37IS JOPUOD
Buiseanaq 11<(10d)N

Jopuod ayy bunsnlpy :£S

sy 10d 40
Jaquinu 3wy}
Hbuuedwo)

:9S/SS

21<(IOdIN<TL

10piLI0D

10pui0d pajsnipe ay3 buiuinisy :8S

3y LIyIM
yoJeas

— 10d
€S

10PLLIOD YD1ess e YIm
a3no0J ay3 buipinold :TS

slojoweled
10d

¢ 'bi4

1"



EP 2 642 249 A1

ey ‘b4

qy 614
S|Od @Jow :paseald S|0d M8} 00} :3jnol
-u} S| 9IS JOPLIOY B punoJe Jopuio)

PR

12

LIO1}981100) JOPLIOY dlweuAq




EP 2 642 249 A1

qs ‘b4

punoj ale s|0d Sso) :pes
-e9109p S! 9ZIS JOPLIOD

eg "bi4

punoj aie s|0d Auew
00} ‘8}noJ B punole Jopliod

13



EP 2 642 249 A1

qg 614 eg ‘6i4

punoj} a.le s|0d 0w (Junodoe ojul e} shixd Ajuo)

:paSEaIoUl S| BZIS JOPLIOD Aemuojow e Guoje yasess |0d

14

143 .

T UOI}094107D) JopLIoY JlweuAg




EP 2 642 249 A1

Patentant
0 ) ::'cr:ﬁtez"ﬂi:e Application Number
Office européen EUROPEAN SEARCH REPORT

des brevets EP 12 00 1934

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)

X US 2002/138196 Al (POLIDI ARI I [US] ET  |1,3-5, | INV.

AL) 26 September 2002 (2002-09-26) 7-18 G01C21/36
Y * paragraphs [0021], [0024], [0025], 2,6
[0026], [0033], [0034]; claims 8,12 *
Y EP 2 413 103 A2 (ELEKTROBIT AUTOMOTIVE 2,6
SOFTWARE GMBH [DE])

1 February 2012 (2012-02-01)

* paragraphs [0030], [0031]; claim 1 *
A US 20037182057 Al (BURT WYLIE R [US] ET 1,14,16
AL) 25 September 2003 (2003-09-25)

* paragraphs [0046] - [0048], [0052] *

TECHNICAL FIELDS
SEARCHED  (IPC)

1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
3 The Hague 8 August 2012 Hoekstra, Frank
o
o
N CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
hd E : earlier patent document, but published on, or
g X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
; document of the same category L : document cited for other reasons
T A:technological backgroUund e et e
Q O : non-written disclosure & : member of the same patent family, corresponding
o P : intermediate document document
o
w

15




EPO FORM P0459

EP 2 642 249 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 12 00 1934

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-08-2012
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2002138196 Al 26-09-2002  NONE
EP 2413103 A2 01-02-2012 DE 102010032229 Al 26-01-2012
EP 2413103 A2 01-02-2012
US 2012022782 Al 26-01-2012

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



	bibliography
	description
	claims
	drawings
	search report

